A b s t r a c t. The study presented in this paper is based on the results of a field experiment conducted in the years 2014-2016 at the Research Station for Cultivar Testing COBORU at Uhnin (51°34', 23°02'E), on a slightly acidic grey-brown podzolic soil. The experiment was performed with the random sub-block method, in a split-plot related system, in three replicates. The first-order experimental factor were potato cultivars (Vineta and Satina), and the second-order factor were six variants of potato plant protection: A -with the use of fungicides against potato blight, variants B, C, D, E -with the application of effective microorganisms, and variant F -without the application of fungicides and effective microorganisms, as the control treatment. Organic and mineral fertilisation for potato cultivation was at a constant level (20 t ha -1 white mustard for ploughing-over and 90 kg N, 39.3 kg P, 112.0 kg K ha -1 ). The experiment was conducted in conformance of the methodology of estimation of economic value of crop plants cultivars in force at COBORU (Research Centre For Cultivar Testing) stations. The scope of the study comprised the estimation of the effect of application of fungicides, EM (Effective Microorganisms) and herbal extracts on the yield and on the quality parameters of seed potatoes. The protection variant with the use of fungicides contributed significantly to a decrease in the yield of seed potatoes, relative to the control treatment. All plant protection variants caused a significant increase in the numbers and multiplication factor of seed potatoes, relative to the control treatment. The genetic traits of the cultivars had a significant impact on the yield and number of seed potatoes, but they did not differentiate the average mass of seed potatoes and the values of the multiplication factor. The weather and soil conditions in the years of the study significantly determined the evaluated parameters.
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INTRODUCTION
The condition for obtaining high and stable yields of potato, with good tuber health status, is to use high quality seed potato material (Struik and Wiersema 1999 , Liefrink 2005 , Biswas et al. 2015 . The process of seed potato production is burdened with high capital and labour expenditure (mineral fertilisers, herbicides, insecticides, fungicides, growth regulators) for protection against pathogens and pests. In many countries there is a trend toward a limitation of chemisation of agriculture and restoration of biodiversity in nature, as excessive use of synthetic fertilisers causes a threat to the ecology and to human health, and a deterioration of the health status of the soil with resultant drops in crop yields. In these circumstances organic sources play a significant role in the improvement of soil fertility and of the productivity of cultivations. Biological fertilisers, such as Azotobacter, Phosphobacteria and Bacillus, are accepted to be the cheapest fertiliser components for the improvement of soil fertility and for optimal plant production. However, their effect depends on the kind of cultivation, on the soil, and on the environmental conditions (Singh 2001 , Singh et al. 2017 . Those authors suggest that the capacity of Azotobacter and Fosfobacter for proliferation in the rhizosphere of cultivations causes enhanced nutrients availability for plants, thanks to which there is an increase in the number of tubers produced by plants, and the size of the tubers is modified. Singh et al. (2017) applied various bio-fertilisers individually, or in combination with others, in the form of spraying of seed potatoes, and also of the soil and leaves, and demonstrated that they had a stimulating effect on the germination and on the multiplication factor of potato. In recent years, in the world (Japan, India, Western Europe, USA, Brazil) and in Poland, microbiological preparations called Effective Microorganisms (EM) are gaining notable popularity (Boligłowa 2005 , Zydlik and Zydlik 2013 , Kołodziejczyk 2014a , 2014b , Paśmionka and Kotarba 2015 , Szewczuk et al. 2016 . They are a mixture of naturally occurring microorganisms, mainly lactic acid bacteria (Lactobacillus casei, Streptococcus lactis), photosynthesising bacteria (Rhodopseudomonas palustrus, Rhodobacter spae), yeasts (Saccharomyces albus, Candida utilis), actinomycetes (Streptomyces albus, S. griseus) and mould fungi (Aspergillus oryzae, Mucor hiemalis) (Higa 1998 , Valarini et al. 2003 , Martyniuk and Księżak 2011 , Jurkowski and Błaszczyk 2012 . There are positive opinions on the positive effect of EM preparations on the vegetative growth of plants, improvement of their overall status, which contributes to their greater resistance to diseases and pests and inhibits the growth of pathogens in the environment (Higa 1998 , Stewart and Daly 1999 , Hoshino et al. 2002 , Kaczmarek et al. 2008 , Janas 2009 , Pszczółkowski and Sawicka 2018 . Studies by Boligłowa et al. (2004) and Boligłowy (2005) on EM and herbal extracts suggest that they can successfully replace fungicides in potato production and lead to a reduction or total elimination of the use of plant protection agents in potato pest and diseases control. Hence the urgent need for an estimation of the effect of application of EM and herbal extracts on seed potato efficiency, their number per area unit, multiplication factor, and seed value. The research hypothesis assumes that the application of EM and herbal extracts, both in the form of seed dressing and on plants during their vegetation, can help control potato diseases and allow to obtain healthier seed material. Therefore, the objective of the study was to determine the effect of effective microorganisms (EM) and herbal extracts on the efficiency and selected quality parameters of seed potatoes, in comparison with conventional plant protection with the use of fungicides, and with a control treatment, with no such application.
MATERIAL AND METHOD
The field experiment was conducted in the years 2014-2016, at the Research Station for Cultivar Testing at Uhnin (51°34',23°02'E), on a slightly acidic greybrown podzolic soil. The experiment was performed with the random sub-block method, in a split-plot related system, in three replicates, in conformance with the COBORU methodology of studies on the economic value of crop plants cultivars (CEV) (Lenartowicz 2013 ). The first-order experimental factor were potato cultivars (Vineta and Satina), and the second-order factor were six variants of potato protection: 4 variants with effective microorganisms (EM) and protective treatments against potato blight a standard treatment with fungicide protection against Phytopthora infestans, and a control treatment without fungicides and effective microorganisms, with potato tubers spraying with clean water prior to planting.
The following variants were used: Variant A (standard): three treatments with protection against potato blight. Application, i.e. times and doses, in conformance with the recommendations of IOR-PIB (Tab. 1).
Variant B -prior to planting, tubers were primed in a water solution of ) was applied, at every third treatment, on 400 dm of water ha -1 . During potato vegetation from 8 to 10 treatments were applied, depending on the cultivar and on the meteorological conditions.
Variant F -prior to planting, potato tubers were soaked in clean water for 5 minutes. In the course of vegetation no protective treatments and no fertilisation were applied. This was the control treatment.
In variants B and C the first treatment was performed in phase 19 BBCH, the second -2 weeks after the first, and the third -in phase 65 BBCH (full flowering of potato). In protection variants D and E -the first treatment was applied in phase 19 BBCH, and subsequent ones at every 7 days until the beginning of plant ripening. Winter triticale was the preceding crop for potato. In the experiment a constant level of NPK fertilisation was applied, determined in relation to soil fertility, at 90 kg N, 39.3 kg P, 112.0 kg K ha -1 . In addition, in autumn a catch crop of mustard was ploughed over, in the amount of 20 t ha -1
. Tubers of health class C/A were planted in the third decade of April, at spacing of 67.5 x 37 cm. The harvest area of the plots was 15 m 2 . Cultivation and plant protection treatments against Colorado beetle were performed in conformance with agricultural practice and recommendations of IOR-PIB. Tuber harvest was made in phase 99 BBCH. In the course of the harvest, representative samples were collected from each plot for analyses to determine the tuber yield, its structure, and the efficiency of seed potatoes and the multiplication factor. Yield structure was determined on the basis of tuber diameter fractions <4, 4-5, 5-6, >6 cm. The yield of seed potatoes was adopted as that of tubers with diameters of 4-6 cm, excluding tubers with pest or strong mechanical damage (Lenartowicz 2013 ). The field experiment was conducted at the Research Station Uhnin, on a greybrown podzolic soil with sandy-loamy particle size distribution (WBR 2014) and lightly acidic reaction (pH 5.8-6.4 in 1 n KCl). The soil was characterised by humus content at the level of 0.94% to 1.06%, very high content of available phosphorus, medium content of potassium, and low to very high content of available magnesium, depending on the year of the study (Tab. 2). The meteorological conditions in the years of the study were varied. The year 2014 can be classified as wet year, 2015 was one of the least favourable years, with a high rainfall deficit in the period of June-August, decisive for yield accumulation, while 2016 was an average year, both in terms of temperature and rainfalls (Tab. 3). The Sielianinov hydrothermal coefficient was applied for the estimation of thermal and pluviometric conditions of the meteorological station at Uhnin in 3 periods of potato vegetation, while the humidity characteristics of those months were determined after Skowera et al. (2014) . The coefficient allows the determination of the effect of temperatures on the hydrothermal conditions. In the study a considerable variation of hydrothermal conditions was noted in the particular years. In April and May, in all the years of the study, the hydrothermal coefficient varied from 1.7 to 2.4, which means optimum conditions in the period of germination, formation of shoots, development of leaves and lateral shoots on the main shoot of potato. In the period of June-August, i.e. during flowering, tuber formation and yield accumulation, fruit development and ripening, the values of the hydrothermal coefficient were not always optimal. The highest value of the hydrothermal coefficient was calculated in 2014, in May -3.1 (an extremely humid month). The lowest values of that coefficient were noted in 2015, in the period of intensive yield accumulation by potato, with values varying from 0.9 (dry) in June to 0.1 (extremely dry) in August. The year 2016 was defined by the hydrothermal coefficient as an optimal year, with values of the coefficient varying from 0.7 (dry) to 1.8 (rather humid) (Tab. 3). Ranges of values of this index were classified as follows: extremely dry − ≤ k 0.4; very dry − 0.7 ≤ k < 0.4; dry − 1.0 ≤ k < 0.7; rather dry − 1.3 ≤ k < 1.0; optimal − 1.6 ≤ k < 1.3; rather humid − 2.0 ≤ k < 1.6; wet − 2.5 ≤ k < 2.0; very humid − 3.0 ≤ k < 2.5; extremely humid − 3.0 > k Statistical calculations were based on a model of three-factorial analysis of variance (ANOVA) and multiple Tukey's t-tests, at significance level of 0.05. The multiple comparison tests allowed detailed analyses of comparisons of mean values, through the identification of statistically homogeneous groups of means (homogeneous groups) and determination of statistically significant differences of means that, in the case of Tukey's tests, are denoted as HSD (Tukey's Honest Significant Difference) (SAS 9.2 2008).
RESULTS
The triple application of fungicides in the standard variant (A) caused a significant decrease of yield of seed potatoes, relative to the control treatment (F), and to variants (B) and (C), where tubers, prior to planting, were primed with a solution of EmFarmaTM and an extract from vetiver and yarrow, and during potato growing period 3 treatments with the preparation EmFarma Plus TM were applied. In the remaining variants of the experiment the differences in the values of that parameter were not significant. Protection variants (D) and (E) proved to be homogeneous with regard to the values of that parameter. Of the two analysed cultivars, a significantly higher yield of seed potatoes was characteristic of Satina (Tab. 4). The effect of the protection variants on the level of yield of seed potatoes was dependent on the response of the tested potato cultivars. In the case of cv. Satina, the triple application of fungicides (A) and protection variants (B) and (D) caused a significant reduction of the value of that parameter, relative to the control treatment (F) and to protection variants (E) and (C) in which EM and herbal extracts were applied. In the case of cv. Vineta, the application of fungicides in variants (A), (D) and (E), where tubers were primed pre-planting with a water solution of EmFarmaTM and a tansy and yarrow extract, and during potato vegetation 8-10 treatments with the preparations EmFarma Plus TM and Ema5 TM were applied, every third treatment, contributed to a significant decrease of seed potato yield, relative to the control treatment and protection variants (B) and (C). Protection variants (D) and (E) proved to be homogeneous with regard to the value of that parameter (Tab. 5). RSD -relative standard deviation (%) 8.5; * explanations as in Table 4 The weather conditions in the vegetation periods had also a significant impact on the yield of seed potatoes. The highest yield was obtained in the humid year 2014, and the lowest in 2015, a year with a notable rainfall deficit in the period of July-August (Tab. 4). Also significant was the interaction between the protection levels applied and the atmospheric conditions in the years of the study (Tab. 5). In the most humid year, 2014, the triple application of fungicides in variant (A) contributed to a significant decrease of the yield of seed potatoes, relative to the control treatment and to protection variants (B) and (C), where EM and the herbal extracts were applied. Protection variants (D) and (E) proved to be homogeneous with regard to the yield of seed potatoes. In 2015, a year with significant rainfall deficit in the period of yield accumulation, a significant decrease of the yield of seed potatoes under the effect of all the protection variants applied was noted, relative to the control treatment (F), the highest decrease being observed in variant (A), with the triple application of fungicides. In 2016, a year with average rainfall totals and air temperature, the protection variants did not have any significant impact on the value of that parameter (Tab. 5).
The number of seed potatoes from a unit of area was related to the protection variant. All of the protection variants, both those with fungicides and those with the application of EM and herbal extracts, contributed to a significant increase in the number of seed potatoes, relative to the control treatment. Protection variants (A), (B) and (E), as well as (C) and (D), proved to be homogeneous with regard to the value of that parameter (Tab. 4). Out of the two analysed cultivars, cv. Satina produced a significantly higher number of seed potatoes (Table 4) .
The analysed cultivars were characterised by diverse responses to the protection variants applied. In the case of cv. Vineta, a significant increase in the number of seed potatoes was noted under the effect of cultivation in technologies (C), (D) and (E), with the application of EM and the herbal extracts, relative to the control treatment (F) and variant (A), with triple application of fungicides, and variant (B), with triple application of treatments with the use of the preparations EmFarma Plus TM and Ema5 TM . Cultivar Satina produced the largest number of seed potatoes under the effect of triple application of fungicides in the standard variant (A), and the lowest − in the control treatment (F), while protection variants (A), (B), (C) and (D), as well as (E) and (F), proved to be homogeneous with regard to the value of that parameter (Tab. 6). RSD -relative standard deviation (%) 8.6%; *explanations as in Table 4 The weather conditions in the years of the study determined the number of seed potatoes on a unit of area. The largest number of seed potatoes was obtained in 2015, a year with dry July and August, and the lowest in 2014, a year with excessive rainfalls in May, June and August (Tab. 3).
The interaction of the protection variants with the weather conditions in the year of the study was also important for tuber production and the size of seed potatoes (Tab. 6). In 2014, a year with a notable excess of rainfalls, significantly the largest number of seed potatoes with sizes characteristic of seed potatoes was noted in protection variants (C) and (E), where tubers were primes with EM and the tansy and yarrow extracts prior to planting, and during potato vegetation 8-10 treatments with the preparations EmFarma Plus TM and Ema5 TM were applied, at every third treatment. In the driest year, 2015, protection variants (A), (C), (D) and (E) contributed significantly to an increase in the number of seed potatoes, relative to the control treatment. The largest number of tubers with the size of seed potato was obtained in variant (D), in which EM and herbal extracts were applied. In 2016, a year with average weather conditions, the protection variants did not have any significant impact on the value of that parameter, relative to the control treatment (Tab. 6).
The protection variants significantly modified the weight of a single seed potato (Tab. 4). Protection variant (C), where prior to planting tubers were primed with a water solution of EmFarmaTM with a ransy and yarrow extract, and during potato vegetation three treatments with EmFarma Plus TM and Ema5 TM were applied, and variant (D), in which prior to planting tubers were primed with a water solution of EmFarma TM , and during potato vegetation 8-10 treatments with the preparations EmFarma Plus TM and Ema5 TM were applied, but every third treatment, contributed to a significant decrease in the weight of a single seed potato, compared to the control treatment (F). Protection variants (C) and (D), (A), (B) and (E), as well as (E) and (F), were homogeneous in regard to the value of that parameter (Tab. 7). The analysed cultivars did not differ significantly in the mean weight of tubers with the size of seed potatoes (Tab. 7). Whereas, the response of the cultivars to the protection variants proved to be significant (Tab. 7). Cultivar Vineta, under the effect of variant (B), where tubers were primed prior to sowing with a water solution of EmFarma TM and during vegetation 3 treatments with EmFarma Plus TM and Ema5 TM were applied, produced the largest weight of an average seed potato, relative to the protection variants (A) and (D). Protection variants (E) and (F) proved to be homogeneous with regard to the value of that parameter. In the case of cv. Satina, the triple application of fungicides in variant (A) contributed to the production of seed potatoes with significantly greater weight, relative to variant (B). The remaining protection variants, (A), (C), (D), (E) and (F), were homogeneous with regard to the value of that parameter (Tab. 7). RSD − 5.2%; * explanations as in Table 4 Atmospheric conditions in the years of the study significantly determined the weight of a single seed potato (Tab. 7). The highest weight of a single tuber (70.5 g) was obtained in 2016, a year with average weather conditions, and the lowest (63.7 g) in 2014, a year with a considerable excess of rainfalls in the months that determine the accumulation of yield (Tab. 4).
There was a significant interaction between the protection variants and the weather conditions in the years of the study (Tab. 7). In the most humid year, 2014, in protection variants (C), (D) and (E) a significant decrease of the weight of a single seed potato was observed, relative to the control treatment. Protection variants (A), (B) and (F) proved to be homogeneous with regard to the value of that parameter. In 2015, a year with a considerable deficit of rainfalls in the period of the most intensive yield accumulation, a significantly higher weight of a single seed potato was obtained in protection variant (E), where tubers were primed prior to planting with a water solution of EmFarma TM with a tansy and yarrow extract, and during potato vegetation spraying with the preparations EmFarma Plus TM (8 to 10 treatments) and Ema5 TM was applied, every third treatment, in relation to the control treatment (F). The remaining variants were homogeneous with regard to the value of that parameter. In 2016, a year with average weather conditions, a significant decrease of the weight of the average seed potato was noted in protection variants (A) and (B), relative to the control treatment. The remaining variants were homogeneous with regard to the value of that parameter (Tab. 7).
The protection variants significantly modified the seed potato multiplication factor (Tab. 4). Its highest value was obtained in variant (C), were tubers were primed pre-planting with a water solution of EmFarma TM with a tansy and yarrow extract and during vegetation 3 treatments with EmFarma Plus TM and Ema5
TM
were applied, and the lowest -in the control treatment. It should be noted that in variants (A) and (B), (C) and (D), and (E) and (D) the values of that factor were homogeneous (Tab. 4). With regard to the multiplication factor, the response of the cultivars to the protection variants was varied. In the case of cv. Vineta, the application of EM and the herbal extracts in the protection variants (D), (C) and (E) contributed to the obtainment of a significantly higher multiplication factor, relative to the control treatment (F), and to the protection variants with the use of fungicides (A), and to variant (B), where prior to planting tubers were primed with a water solution of EmFarma TM and during vegetation 3 treatments with water solution of EmFarma Plus TM and Ema5 TM were applied. In the case of cv. Satina, all protection variants with the use of fungicides, EM preparations and herbal extracts contributed to a significant increase of the multiplication factor, relative to the control treatment (F). It should also be noted that variants (A), (B) and (E), as well as (C) and (D), were homogeneous with regard to the value of that parameter (Tab. 8). Table 4 The meteorological conditions in the years of the study significantly modified the value of the multiplication factor. The highest value was obtained in 2015, a year with a considerable rainfall deficit, and the lowest in 2014, a year with excessive rainfalls (Tab. 8).
A significant interaction was noted between the meteorological conditions in the years of the study and the protection variants (Tab. 8). In the humid year 2014 all the protection variants with th use of EM and herbal extracts had a significant effect on the value of the multiplication factor, relative to the control treatment and to variant (A), in which fungicides were applied three times. In 2015, a year with dry July and August, significantly higher values of the multiplication factor were obtained in protection variants (D), (C) and (A), relative to the control treatment (F). Protection variants (B), (E) and (F) proved to be homogeneous in this respect. In 2016, an optimal year in terms of rainfalls and air temperature, the highest multiplication factor was obtained in the variant with triple application of fungicides, compared to the control treatment. The remaining protection variants were homogeneous with regard to the value of that parameter (Tab. 8).
The coefficient of variation (CV or RSD), which is a measure of random variability, was very low to low and varied from 5.2 to 8.8%. This means that the results obtained are credible and can be treated with a high confidence (Tab. 5-8).
DISCUSSION
The plant protection variants with the use of EM and herbal extracts, applied in the experiment, contributed to a decrease in the yield of seed potatoes, relative to the control treatment. The exception was the protection variant with pre-planting tuber priming with a water solution of EmFarma TM with extract from tansy and yarrow and with the application, during potato vegetation, of 3 treatments with the preparations EmFarma Plus TM and Ema5
TM
. Whereas, research by Martyniuk (2010) , and by Martyniuk and Księżak (2011) , indicate a small effect of EM on the yields of plants. A different opinion is presented by Szewczuk et al. (2016) . In this study, all the variants of plant protection with the use of EM and herbal extracts contributed to a significant increase of the number of seed potatoes and of the value of the multiplication factor, relative to the control treatment. The literature does not provide any data on this subject. One can only suppose that the cause of this is the variation of tuber yield structure.
The protection variants with pre-planting priming of tubers in a water solution of EmFarma TM with a tansy and yarrow extract, and 3 treatments with EmFarma Plus TM and Ema5 TM during vegetation, and with pre-planting priming of tubers in a water solution of EmFarma TM and the application of 8-10 treatments with the preparations EmFarma Plus TM and Ema5 TM during potato vegetation, at every third treatment, caused a decrease of the weight of the average seed potato, relative to the control treatment. The advocates of the microbiological preparations (Boligłowa 2005 , Kołodziejczyk 2014a , 2014b , Szewczuk et al. 2016 indicate their favourable effect on the yields and health status of plants, and on the physicochemical and microbiological properties of soil. Zydlik and Zydlik (2013) observed a significant increase in the activity of dehydrogenase and protease under the effect of three microbiological preparations, but those did not have any significant effect on soil pH. Martyniuk (2011) maintains that EM preparations applied to the soil, or in the form of spraying during vegetation, do not cause any significant increase of yields of crop plants and have no significant effect on the microbiological and biochemical properties of soil.
The genetic properties of the analysed potato cultivars had a significant effect on the yield of seed potatoes and their number per unit of area, which is supported also in studies by numerous authors (Striuk and Wiersema 1999 , Liefrink 2005 , Pszczółkowski and Sawicka 2018 . Whereas, the varietal traits did not cause any significant effect on the weight of the average seed potato and on the multiplication factor of potato. This can be attributed to the high genetic stability of the tested cultivars, that do not succumb to modification through the application of fungicides, or EM and herbal extracts.
For achieving high yields of potato tubers, the use of pesticides in the cultivation is not without importance, as observed by many authors (Boligłowa et al. 2004 , Wszelaczyńska et al. 2007 , Zydlik and Zydlik 2013 who at the same time emphasise their ambiguous effect on the quality characteristics of the yield. The triple application of fungicides in this experiment, in the standard technology, contributed to a significant decrease of the yield of seed potatoes and to an increase of their numbers per unit of area, relative to the control treatment. This may result from the stress for plants, caused by the application of fungicides in unfavourable atmospheric conditions (Pacholak and Zydlik 2004) . Wojcieszyńska and Wilczek (2006) report, on the other hand, that in potato infected with spores of Phytopthora infestans, between the healthy and the infected tissue a blue fluorescent zone is formed, that is a barrier between those two types of tissue. Comparison of phenolic compounds in the healthy tissue and the fluorescent tissue indicates that in that area there takes place intensive synthesis of two phenolic compounds: fluorescent scopolin and chlorogenic acid. Therefore, the use of fungicides alone, without the protective barrier of herbal extracts, may be conducive to the formation of spores of Phytopthora infestans, and thus cause a reduction of potato yields. According to Derda et al. (2012) , Kurkin et al. (2011) and Vitalini et al. (2011) , extracts from yarrow and tansy have an inhibiting effect on the pathogenic and non-pathogenic strains of P. infestans.
Meteorological conditions during vegetation had a significant impact on the parameters in question. The highest yield of seed potatoes, and at the same time their lowest number per unit of area, the highest weight and multiplication factor, were obtained in a rather humid year. Whereas, in years with considerable rainfall deficit in the period of July-August, the lowest yield of seed potatoes was obtained, but also their highest number and the highest multiplication factor. In the opinion of Zydlik and Zydlik (2013) , this results from different levels of soil respiratory activity during the period of vegetation and from the effect of climatic factors, as at a time of air temperature increase there is also an intensification of the activity of soil microorganisms, accelerating the emission of CO 2 . Another important factor is the soil moisture. Both in years with low and with very high moisture, soil activity decreases, and that in turn affects plants and their respiratory activity (Pacholak and Zydlik 2004) . Low soil moisture does not ensure sufficient access of microorganisms to water, and at excessive soil moisture the access to oxygen is insufficient. In 2014 the mean monthly temperature in September was lower than the multi-year average. In combination with a high level of soil moisture, it could have created less favourable atmospheric conditions for the growth of soil microorganisms in autumn, and that in turn could have caused lower respiratory activity of soil during the spring-summer period.
The application of the EM technology is aimed primarily at improving the quality of the environment. It provides the possibility of reducing the use of chemical agents in agriculture, improves soil quality and enhances the yields of crop plants. Due to the progressing degradation of the environment, there is increased risk of neoplastic diseases, and hence the urgent need for the substitution of the use of chemical agents with effective biopreparations with a multi-directional spectrum of activity. However, the effectiveness of EM preparations depends on both biotic and abiotic factors, the most important of which are the responses of specific crop plant species and cultivars to those preparations, and the degree of degradation of soils. CONCLUSIONS 1. The protection variants with the use of microbiological preparations and herbal extracts (tansy and yarrow) contributed to a significant: -decrease of the yield of seed potatoes, but an increase of their number of unit of area and of the value of the multiplication factors, relative to the control treatment;
-decrease of the mean weight of seed potatoes in variants were tubers, prior to planting, were primed with water solution of EmFarma TM with a tansy and yarrow extract, and during vegetation 3 treatments were applied with the preparations EmFarma Plus TM and Ema5 TM , and in the variant where tubers, prior to planting, were primed with water solution of EmFarma TM , a during potato vegetation 8-10 treatments were applied, depending on the cultivar and on the meteorological conditions, using the preparations EmFarma Plus TM and Ema5 TM (every third treatment), relative to the control treatment.
2. The triple application of fungicides caused a decrease of the yield of seed potatoes, in relation to the control treatment and to the protection variants with the use of EM and herbal extracts.
3. The medium early cultivar Satina gave higher yields of seed potatoes and their larger number per unit of area, and thus it can ensure greater advances in potato seed production than the early cultivar Vineta.
4. Years with unfavourable weather conditions for potato vegetation, with a high deficit of rainfalls, did not create beneficial conditions for the production of a high yield of seed potatoes, but allowed their higher numbers per unit of area and higher values of the multiplication factor. Optimum rainfall-air temperature conditions during potato vegetation did not differentiate the parameters of seed potatoes.
5. Potential possibilities of the application of EM preparations and herbal extracts can be found in organic systems of potato cultivation, where there is practically no possibility of potato blight control with the use of systemic fungicides.
